Cholinergic vs. noncholinergic efferents from the mesopontine tegmentum to the extrapyramidal motor system nuclei.
Previous studies have suggested that the pedunculopontine tegmental nucleus (PPTn) is reciprocally connected with extrapyramidal motor system nuclei (EPMS) whereas other studies have implicated the PPTn in behavioral state control phenomena such as sleep-wakefulness cycles. Many of these studies define the nonprimate PPTn as an area of mesopontine tegmentum which is labeled from injections of anterograde tracers into the basal ganglia. Recently, we have defined the rat PPTn as a large-celled, cholinergic nucleus. The rat PPTn is cytologically distinct from a group of smaller, noncholinergic neurons that are medially adjacent to the PPTn. This noncholinergic group is further distinguished from the PPTn by its afferent input from the globus pallidus, entopeduncular nucleus, and substantia nigra. We refer to the latter area as the midbrain extrapyramidal area (MEA). Using combined choline acetyltransferase immunohistochemistry of the PPTn and WGA-HRP retrograde tracing from the EPMS, we investigated the efferent connections of the MEA and PPTn to the EPMS in the rat. The noncholinergic MEA, rather than the PPTn, is the major source of tegmental innervation to the globus pallidus, caudate-putamen, subthalamic nucleus, entopeduncular nucleus, substantia nigra, and motor cortex. In contrast, the cholinergic PPTn is the major source of tegmental innervation to the ventrolateral thalamic nucleus. This finding is in contradistinction to thalamic projections from the surrounding reticular formation, which are identified only after WGA-HRP injections into "nonspecific" thalamic nuclei. This body of evidence suggests that the noncholinergic MEA represents an additional component of the EPMS and may correspond to the "mesencephalic locomotor region." The cholinergic PPTn may play a role in more global thalamic functions such as the "reticular activating system" rather than a primary role in motor function.